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INTRODUCTION 


The Information Sciences and Human Factors (IS&HF) Division is one of 
five divisions that comprise the Office of Aeronautics and Space 
Technology (OAST). This division sponsors research in both aeronautical 
and space technology; the Annual Report documents the most significant 
program accomplishments during the past year. Each year, the Annual 
Report is prepared to serve as the single mechanism for coordinating 
NASA activities with industry and industrial IR&D managers. This 
document is also intended to communicate significant technical accom- 
plishments to NASA technologists and project engineers and to other 
government agencies and academia. 

The IS&HF Program consists of six major elements: Automation and 
Computer Sciences, Communications Systems, Controls and Guidance, Data 
Systems, Human Factors, and Sensor Technology. Accomplishments are 
presented in all six categories; Controls and Guidance and Human Factors 
are shown in two sections. Space and Aeronautics. The program technical 
objectives, sub-elements, related NASA programs and potential applica- 
tions are included in the appropriate section. Program funding during 
fiscal year 1984 was approximately the same as in FY 85, which is shown 
below. 


ELEMENT TOTAL R&D 

($K) 

AUTOMATION AND COMPUTER SCIENCES 37,500 

COMMUNICATIONS SYSTEMS 7,048 

CONTROLS AND GUIDANCE 29,100 

DATA SYSTEMS 8,017 

HUMAN FACTORS 24,000 

SENSOR TECHNOLOGY 6,795 


To aid in the communication of program efforts, the names and phone 
numbers of Headquarters' program managers are included in this report 
along with the names and phone numbers of the key Center technologists 
who conducted or managed the significant technology activities. 


DIVISION DIRECTOR: Lee Holcomb 

(202) 453-2785 


DEPUTY DIRECTOR: Duncan Mclver 

(202) 453-2782 
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NASA DIRECTORY 


Center Symbol 


Ames Research Center ARC 

Moffet Field, CA 94035 

Ames Research Center 

Dryden Flight Research Facility DFRF 

P.0. Box 273 
Edwards, CA 93523 

Goddard Space Flight Center GSFC 

Greenbelt, MD 20771 

Headquarters HQ 

NASA/OAST/RC 

Washington, DC 20546 

Jet Propulsion Laboratory JPL 

4800 Oak Grove Drive 
Pasadena, CA 91109 

Lyndon B. Johnson Space Center JSC 

Houston, TX 77058 

John F. Kennedy Space Center KSC 

Kennedy Space Center, FL 32899 

Langley Research Center LaRC 

Hampton, VA 23665 

Lewis Research Center LeRC 

21000 Brookpark Road 
Cleveland, OH 44135 
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AUTOMATION AND COMPUTER SCIENCES 


The overall objective of the Automation and Computer Sciences Technology 
Program is to provide the technology for space systems to automatically 
perform functions heretofore requiring human reasoning, expertise and 
manipulative skills and to adapt computing technology to aerospace 
applications. Major sub-elements include automated fault management, 
expert systems and teleoperator and robotics technology as well as 
fundamental computer science research. Support for Class VI computers 
Is also included to provide aerospace researchers access to the most 
modern developing computer systems. 

Related NASA programs Include advanced data systems projects of the 
Office of Space Tracking and Data Systems and the advanced development 
program of the Office of Space Transportation Systems. Potential uses 
include science and applications missions, space platform or space 
station, space shuttle and commercial satellite applications. 


PROGRAM MANAGER: Dr. Ronald Larsen 

NASA/OAST/RC 
Washington, DC 20546 
(202) 453-2783 
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KAOS — AN AUTOMATED AIRBORNE ASTRONOMICAL FLIGHT PLANNING TOOL 
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COMPLIANT ROBOTICS WITH FORCE FEEDBACK 
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CRAY REPLACEMENT— CENTRAL COMPUTER FACILITY 
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TECHNICAL CONTACT: Peter J. Denning, ARC, (415) 694-6363 



















COMMUNICATION SYSTEMS 


The overall objective of the Communication Systems Technology Program is 
to provide high-risk components and technology needs to ensure continued 
U.S. preeminence in satellite communications and permit the distribution 
of processed data from future high data rate Shuttle payloads, Space 
Station, planetary spacecraft, and low earth orbit and geostationary 
orbit platforms. 

Major sub-elements include research and technology development in micro- 
wave amplifiers (guns, cathodes, collectors, slow wave structures), 
solid state devices (generic technology at X-, Ku-, Ka-, and V-band, 
monolithic GaAs Integrated Circuits at Ka-band), antenna technology 
(monolithic 30/20 GHz array feed, precision reflectors, antenna analysis 
capability, large aperture antenna feed technology and near-field 
antenna test capability), microwave intersatellite links, and communi- 
cations technology for Space Station proximity operations. Potential 
uses include science and applications missions, space platforms, Space 
Station, military radar, electronic countermeasures and commercial 
satellite applications. 


PROGRAM MANAGER: Dr. Martin M. Sokoloski 

NASA/OAST/RC 
Washington, DC 20546 
(202) 453-2864 
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PROGRAMMABLE MASK TECHNOLOGY 
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ANTENNA SYSTEM TECHNOLOGY: MESH MATERIALS CHARACTERIZATION 
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MANNED SPACE STATION COMMUNICATION AND TRACKING TECHNOLOGY 
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MULTIPLE BEAM FEED ARRAY DEVELOPMENT 
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MONOLITHIC MICROWAVE INTEGRATED 
CIRCUIT (MMIC) TECHNOLOGY 
MONOLITHIC GaAs VARIABLE POWER AMPLIFIER 
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PREDICTED 30% INCREASE IN 

EFFICIENCY OVER CONVENTIONAL APPROACH 



AERONAUTICS CONTROLS AND GUIDANCE 


The overall objective of the Aeronautics Controls and Guidance Program 
is to provide the technology for improvement of future civil and 
military aircraft operations under all-weather conditions and for the 
exploitation of new concepts and hardware to increase the efficiency, 
effectiveness and safety of new airplanes and rotorcraft. Major sub- 
elements include handling qualities and control theory, flight crucial 
systems, advanced display and guidance concepts, rotorcraft guidance and 
control, advanced transport operating systems, and multidisciplinary 
integration. 

Support for controls and guidance simulation and system facilities 
operations is also included. Potential applications for this technology 
are within the Federal Aviation Administration's air traffic control 
system operations, the Department of Defense's airplane and rotorcraft 
operations and commercial airline operations. This technology also has 
potential applications in new civil and military airplanes and rotor- 
craft. 


PROGRAM MANAGER: Richard J. Wasicko 

NASA/OAST/RC 
Washington, DC 20546 
(202) 453-2866 
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NONLINEAR SYSTEM CONTROL DESIGN 
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\ • SIMPLIFIED DESIGN PROCEDURE 

PAYOFF • PHYSICAL INSIGHT PROVIDED 

• APPLICABLE TO ENVELOPE LIMITS 



JET TRANSPORT PARAMETER IDENTIFICATION 
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RESTRUCTURABLE CONTROLS 
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RESTRUCTURABLE CONTROLS 
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APPLICATIONS 



AVIONICS INTEGRATION RESEARCH LABORATORY (AIRLAB) 
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AIR TRAFFIC FLOW MANAGEMENT CONCEPT 
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STATISTICAL CHARACTERIZATION OF LIGHTNING DATA 
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STATISTICAL DISTRIBUTIONS • EXTREME QUANTILES 
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HELICOPTER SATELLITE BASED GUIDANCE — DIFFERENTIAL GPS 
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SPACE CONTROLS AND GUIDANCE 


The Space Controls and Guidance Research and Technology Program is 
directed toward enabling large future spacecraft and space systems such 
as space station, large mobile communication antennas and high precision 
segmented reflector astrophysical telescopes. These spacecraft have 
demanding control requirements for pointing and stabilization, momentum 
management, build-up and growth accommodation, disturbance management 
and rendezvous and docking coordination. 

To address these requirements, an advanced technology program is under- 
way in system identification, adaptive control, integrated structures/ 
controls design methods, distributed control and advanced sensors. 
Because the dynamics behavior of large, lightweight deployable/assembled 
spacecraft is greatly influenced by the ground environment, the testing 
and verification activity is both ground and space based. 

Promising controls approaches and algorithms will be tested in space 
under NASA's Controls of Flexible Structures Program on a shuttle- 
attached long flexible beam facility especially designed as a controls 
research test article. This facility is intended as a national 
facility; therefore, it is being made available to those industrial IR&D 
programs designed to develop and test control algorithms. 


PROGRAM MANAGER: John D. DiBattista 

NASA/OAST/RC 
Washington, DC 20546 
(202) 453-2863 
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CONTROL OF FLEXIBLE STRUCTURES (COFS) FLIGHT EXPERIMENT PROGRAM 
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CONTROL OF FLEXIBLE STRUCTURES 
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GROUND FACILITY FOR LARGE SPACE STRUCTURE CONTROL VERIFICATION 
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STRUCTURES/CONTROLS TEST FACILITY WITH 60 ’ BEAM IN PLACE 
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• VERIFY AND DEMONSTRATE 
FLEXIBLE STRUCTURES 
CONTROL ALGORITHMS 


ADAPTIVE /DISTRIBUTED CONTROL (GRID APPARATUS) 
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ADAPTIVE/DISTRIBUTED 
CONTROL GRID APPARATUS 
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SPACECRAFT CONTROL LABORATORY EXPERIMENT 
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SPATIAL, HIGH ACCURACY, POSITION-ENCODING SENSOR (SHAPES) 
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ADVANCED GUIDANCE AND CONTROL 
COMPONENTS SHAPES: SPATIAL, HIGH-ACCURACY, 
POSITION-ENCODING SENSOR 



± 0.1 mm ACCURACY 
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ADAPTIVE CONTROL SUBSYSTEM AUTOMATION 
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SYNTHESIZED AND ANALYTICALLY 
TESTED A ROBUST ADAPTIVE ATTITUDE 
^CONTROL ALGORITHM FOR DOCKING/ 
OF LARGE SPACE VEHICLES >/ 


UNIFIED CONTROL STRUCTURE MODELING AND DESIGN 
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UNIFIED CONTROL, MODELING 

AND DESIGN 
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ESTABLISHED PERFORMANCE BENEFITS 



NONLINEAR DYNAMIC MODELING 
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TECHNICAL CONTACT: Harry Buchanan, MSFC, ( 205 ) 453-4582 


NON LINEAR MODELING 
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FIBER OPTIC ROTATION SENSOR (FORS) 
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FIBER OPTIC ROTATION SENSOR 



OUTPUT 

SPACECRAFT 
ANGULAR POSITION 
AND RATE 
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TECHNICAL CONTACT: W. K. Creasy, JSC, (713) 483-2561 
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Prototype Electromechanical 
Actuator/Attenuator in Test 

Buildup and Utilization of 
■ Smart Mechanisms" Laboratory 



ADVANCED AUTOPILOT FOR SPACECRAFT (AAPS) 
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DATA SYSTEMS 


The objective of the Data Systems Program is to provide the technology 
needed to enable more cost effective space-derived information, to 
substantially increase the capability of on— board and ground processing 
and to provide the computational systems necessary for the evolutionary 
space station. 

In 1984, the optical disk recorder was completed and delivered to MSFC 
for incorporation into the Space Plasma Physics Network. The unit 
provides an on-line storage capacity of ten trillion bits. The data 
transfer rate of the unit is 50 million bits/second. The system will 
automatically catalog and archive data packets to support on-line users. 
The first non-DOD Very High Speed Integrated Circuit (VHSIC) technology 
insertion study was started in 1984 by LaRC and JPL. The target of a 
ten fold increase in on-board general purpose computing capability will 
be available for the initial Space Station configuration. The design 
and layout of a GaAs on-board processor was completed in 1984. The GaAs 
processor can provide a substantial increase in performance at a reduced 
power level. 

The advanced development of a ground/on-board Tera-bit very high data 
rate optical disk buffer unit was initiated. This program is a joint 
effort with other government agencies, and will provide the capability 
to rate buffer sensor data of greater than one Giga-bit/sec for 
transmission at lower data rates. When the buffer and the VHSIC array 
or general purpose processors are combined, an on-board quick look 
capability for data importance can be implemented to achieve a sub- 
stantial reduction in transmission bandwidth. 


PROGRAM MANAGER: Kenneth Wallgren 

NASA/OAST/RC 
Washington, DC 20546 
(202) 453-2868 
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VHSIC TECHNOLOGY FOR SPACE APPLICATIONS 
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VERY HIGH SPEED INTEGRATED 
CIRCUIT VHSIC TECHNOLOGY 
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ADVANCED DISTRIBUTED SYSTEM NETWORKS 
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TECHNICAL CONTACT: Nick Murray, LaRC, (804) 865-3535 
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ADVANCED DIGITAL SAR PROCESSOR (ADSP) 
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FIBER OPTIC COMPONENT DEVELOPMENT FOR WAVELENGTH DIVISION MULTIPLEXING 


O ^ C Ifl 

a E g 

to g ^ 

"* S 0 

c 

ClM ° 
X o ^ 

x ° t* 

g - « 

H •£ N 

•H ^ H 
M O X 
X V -M 

a 3 
a 

co g 


g 

42 


co 


0 5 

G E 


C w 

O G 42 
Q* O S -*-» 
0 ft a 
O 


O-H 


0) 


CO 
X 
> 

w Q 41 
G W H 
^43 


42 

G* 

O 

h 

42 


^ 60 
CO r* 

o 5 

X i— I 
M <D 

a > 

O G 
<D 

4J O 
CO 4-» 

u 

m G 
co o 
G *H 

° y 
0 S 

£ -H 

^ X 

a 

XI CX 
G CO 

co 

u 
a o 

O 4-1 
i— i 

g /-s 

> <u 

a) m 
xi G 
60 
o X 


co m 
B a 
a; g 

« a 

co 0 

CO 


G CO 

42 M 
M CO 

X 

C 

O HD 
G 

'S « 

M *3 
2 e 

g » 

y a 

<u ** 
% • 
* 3 

cO Vi 
0) O 
to X 

4_J CO 
CO Vi 
CO G 
a co 
co 

0 ) M 

43 


o 

o 


CO g> 
-H 

* M 
^ X 
cO 

g a 

o G 

•H Y 

U I 
CO 


CO 


G D 
2 * 
S. «o 




g 

> g 

0) 42 
Q M> 


co 60 

X C 


3-g 

2.8 

co 

M 

g g 

-_i CO 
^ M 
Q> 

» X 
0) O 
u M 

G I 


XI 

a 

co 


X ® 

M Vi ft) 

a jj js 

o x u 

g 


cm 


rj c 
a x 


yj 

■* a 

jj s 
2 0- 
> 0 
o 

co o 
o 
CO 


2 o 
fl § « 

X X w 


4= 

M 

<0 

M-l 42 
O V» 

<u c 
> H 

•H 

4J X 
O 0) 

<« y 

»r-j 03 

43 U 

fC i— I 
H i-l 


a * 
u g 

•*■3 

S g 

3 A 
jj X 
0) o> 
G 

* 

c 

O M 
•H 2 
4J g 
co O 

a n 

n D 
® rH 

CM o 
C > 
•H QJ 


co x: 2 

X M 2 
4J 60 ^ 
60 C , 
C CU U 

ai h «o 

H 0) M 

cu > co 
rt 3 SJ 


C 

■M «H O 
•HMD 
O CO CO 
•H M 
iH M CO 

a co a 

•H C 0 ) 
MOM 

H 8 w 
3 o> >% 
0 X co 


O X 
iH C 

co 

43 

M * 
•H O 
> CO 
00 
G 

° ■ • 
*H O 
jj CvJ 

co 00 
U 

D - 
60 O 
•H »— I 
4 h 00 

G 

O M 
O G 

CO 60 
G G 
43 X 


CO 43 

42 O 
M CO 
60 0) 
G 

0) H 
»— I O 

0) 4H 
> 

COjN 

>1 

o 

<U *H 

3 g 

43 CO 
cO 43 

M 


60 H 
G <0 
N M H 
I <D X 
60 0 G 
•H O t-H 
N G O 


60 QJ 
G X 



G 

G 


G 

X 

X 



G 

G 

G 

O 

i—i 

CO 

M 

G 


CO 


G 
<D 
. G 
> 42 
O 

M CO 

a g 

43 

2 a 
H o 

2 *H 


S ^ 
2 

H tj 

% G 
^ 60 


M 

G 

M 

CO 

G 

42 


X 

<D 


M 

G im 
O 
CO 

U G 
G M 
M G 
M H 


^ 0 M 
KfCO O 

H C M 
I G M 
HM G 
H M 

M *H 
CO Q) 42 
U co 

G cO G 


60 

G 

•H 

G 

G 

a 

0 

o 

o 

G 

G 


CO Zj 

§1 

S G 


G 

X 


co 

2 ^ 

4 G 

VJ s 

«J M 

I— f ^ 

»• O 

H >w 

«H -4 

G C 
g G 

r* rti 


M ^ 

O ^ 
LLJ G 


n g 

^ CO 
G <u 
U 

60 

G co 


G 

X 


m .2 

<U •" 

- g 

14 °* 

g » 

3 _ 
o ^ 
a w 
^ 60 

rH C 

7! *> 
2 M 
•H s 

04 « 

a > 
o 9 

o S 

G g 
W § 
^ G 
< G 


G 43 
M G 
G 60 
a G 
O 0 

O 

CM 

CO n, 

S o 


o G 4J > 

« SP >, 2 -g 

g ^ r! co ^ 

< ti ^ 0 m 

G *H rH G 
M 43 » 

G G H 

a M CO G 

• ° W ^ G 

0 Ci) *H 

G cm g g 
M O * ^ 

CO CO <J 

>% Qj G 

10 tH C 

3 2 o • 

t! H , m 

2 ft M 0 

2 G 3 O -H 
•° S P C M 
w M G G 
M 1-) CM 
M W G o *H 
G i-l M H 

s„ss, 

~"J! g 

x « ■= •“ 

“SSjn, 

O 43 Zj 
G X G G 
•H X M O 
G G X 
•H 'G 

I • 2« 

g -|« 

G G 7J 


G 


G 

x 

■<r 

G G 
X 

-2 JJ 
S to 

G 

•H ^ 

I 

r 

G 
X 

'a 

G 
hJ 


43 

B H 

O C0 

O X 
M 
, *H 

H G 
G i-i 
X 
G 

a'G 

3 * 

X G 
G G 

0 T» 
<U Vi 

x -5 


M O 
CD jS * 

; ^ c 


G 

0 ft) 

2 H 

2 G 

G a 


E«2s « 


00 X 

oo 
co I 
G O 
5 ON 


G H 
M £ 


X 

G 

M 

G 

O 

X 

43 

G 


60 

G 

X 

G 

45 


■ti 

u 

1 

V 

G 

WJ 

a ^ 

G 

u 

X 

O 

O 

G 

G 

if"! H 

G 

M 

X 

*M eg 

G 

M 

a 

G 

G 

X 

X 

60 M 

M 

0 

M 

G 

rH 

CO 

X 

X 

G 

G 

G 

U G 

0 

G 

0 

G X 

X 

Vi 

G 

a x 

CO 

M 

X 

CO X 


X 

G 

G 

) X 
G 
G 
60 
X 
CO 
G 
X 


m 

CO 

uo 

co 

I 

m 

va 

oo 


i 


<r 

o 

00 


u 

pfij 


G 

h4 


CO 

4<i 

O 

X 

U 

X 

C 

G 

G2 


I 


Q 


D2 


• • 
H 
U 


C 

H 

S5 

O 

u 




o 

w 

H 


108 


EIGHT CHANNEL WAVELENGTH DIVISION MULTIPLEXING STAR BUS 

= 0. 81, 0. 82, 0. 83, 0. 84 Mm V . = L 25 ' 1- 30, 1 35, 1- 55 401 
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DEMUX. X 5 . g = 1.25, 1.30, 1.35, 1.55 Mm DEMUX. = 0.81, 0.82, 0.83, 0.84 Mm 
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TECHNICAL CONTACT: Karen Moe, GSFC, (301) 344-5292 
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DATA BASE MANAGEMENT SYSTEM AND MASS MEMORY ASSEMBLY 
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MASSIVELY PARALLEL PROCESSOR (MPP) 
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ADVANCED GENERAL PURPOSE COMPUTER 
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AERONAUTICS HUMAN FACTORS 


The objective of the Aeronautics Human Factors Program is to provide the 
research and technology base for solutions to the human problems 
impeding the growth and safety of air transportation. The program has 
three major thrusts: flight management, human reliability enhancement 
and human engineering methods. 

The flight management thrust is aimed at developing an understanding of 
crew/cockpit /ATC (air traffic control) interaction that can lead to 
improved operational performance and capability of the National Airspace 
System (NAS). It includes the development of supervisory control 
methods and human/computer dialogue design methods that will enable the 
"electronic crewmember" and "glass cockpit" concepts, and the develop- 
ment of theories of human perception, cognition, action and crew 
interaction to enable the supervisory control techniques referred to 
above . 

The goal of the human reliability enhancement thrust is to develop 
methods for improving the overall reliability of the crew/cockpit/ATC 
system. This includes: the identification of systematic causes of 
human error in the cockpit and in ATC through the Aviation Safety 
Reporting System; the identification and evaluation of the effects of 
fatigue and circadian desynchronosis on aircrews; and the development of 
comprehensive models of crew error and of methods for controlling the 
propagation of that error through the system. 

The human engineering methods thrust is aimed at developing improved 
human aviation crew systems. This includes the development of: a 
fundamental understanding of the phenomenon of workload, improved 
techniques for measuring crew performance, methods for implementing 
biocybernetics into the cockpit and an improved simulation technology 
base. 


PROGRAM MANAGER: Dr. Melvin Montemerlo 

NASA/OAST/RC 
Washington, DC 20546 
(202) 453-2784 
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HEART RATE AS A WORKLOAD METRIC 
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ERROR-TOLERANT CREWSTATIONS : AUTOMATIC DETECTION OF PROCEDURAL ERRORS 
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PSYCHO PHYSIOLOGICAL MEASUREMENTS OF MENTAL WORKLOAD 
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WAKE VORTEX AVOIDANCE THROUGH MULTIPLE-GLIDE-PATH CONCEPT 
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FORMAL METHOD FOR HUMAN/COMPUTER INTERFACE DESIGN 
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TL* HYPOTHESES ON 

"] ► TYPES/FREQUENCIES 

777 OF USER ERRORS 



DIRECTION JUDGMENTS USING SPATIAL DISPLAYS: "FIELD OF VIEW" EFFECTS 
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ORIGINAL PAGS .e 
OF POOR QUALITY 
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WORKLOAD PREDICTION: STANDARDIZED SCENARIO DESIGN 
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WORKLOAD PREDICTION: 
STANDARDIZED SCENARIO DESIGN 




ORIGINAL PAlL: ' .S 
OF POOR QUALITY 



< (O 

..zo 
2 E 

H < 
- <z 

GC in 
LU O 

tS” 



QV01XU0M 


30NVIAia0d«3d 
XSV1 AUVQN0D3S 



O 

H 

< 

> 

< 

_i 

< 

IT 

LU 

z 

LU 

o 


(0 

o 

cc 

< 

z 

LU 

O 

(/} 

z 

o 

p 

5 

3 

2 

<75 




139 


SPACE HUMAN FACTORS 


The objective of the Space Human Factors Program is to provide a 
technology base for optimal allocation of functions to humans and to 
automation, and for designing safe, efficient, effective roles, 
workstations, tools, and procedures for space operations. The program 
has four major thrusts: astronaut/crewstation interaction, tele- 
operation, habitability and extravehicular activity (EVA) performance 
aids. 

Humans will play a significant role in the Space Station both in orbit 
and in ground control. Guidelines must be developed for the human/ 
systems interface on the Space Station, including teleoperation, and in 
particular for ground controllers. Since much of their work will be 
with computers through advanced data display and control hardware, 
guidelines must be developed which incorporate the latest information on 
human capabilities, limitations and tendencies in using them. Humans 
will not only work but live in space, therefore habitability and 
architecture guidelines must be developed based on the impact of design 
parameters on human performance and behavior. 


PROGRAM MANAGER: Dr. Melvin Montemerlo 

NASA/OAST/RC 
Washington, DC 20546 
(202) 453-2784 
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page blank not FILMED 
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WORKLOAD MEASUREMENT FOR SPACE SUIT DESIGN 
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ORIGINAL PAG£ £ 
OF POOR QUALM'/ 




EXPERIMENTAL TASKS 


Exercises: torque wrench, rope pull, 
weight transfer, and 
bicycle crgomeler 

; ' ■ " : ' ' ■ 

Decision Task: right/left, memory, 
and math 

Target Acquisition: control stick detection 
target difficulty 


MEASURES OF PERFORMANCE AND 

SUBJ ECTIVE EXPERIENCE: 

' • . ; ..... 

Physiological - heart rate, oxygen uptake 

Subjective Opinion - comfort scale, 
bi-polar ratings 

Performance - reaction time, movement time 
% correct, tasks done 
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ADVANCED EVA SUIT TECHNOLOGY 
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TECHNICAL CONTACT: Hubert C. Vykukal, ARC, (415) 694-5386 


AX-5 HARD SPACE SUIT 
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ENHANCING HUMAN SUPERVISORY CONTROL THROUGH EXPERT SYSTEMS 
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ENHANCING HUMAN SUPERVISORY 
CONTROL THROUGH EXPERT SYSTEMS 
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MODEL-BASED GUIDELINES FOR ELECTRONIC DISPLAY FORMATTING 
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MODEL-BASED GUIDELINES 
FOR ELECTRONIC DISPLAY FORMATTING 
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BODY-MAPPING SYSTEM ASSISTED (CAD) SYSTEM 



SCIENCE RETURN FROM OAST R&T 


ORIGINAL PAGES' 
OF POOR QUALITY 
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SENSOR TECHNOLOGY 


The overall objective of the Sensor Technology Program is to provide new 
technology that exploits the unique properties of lasers, the capabili- 
ties of microwave tubes, and infrared detectors for passive and/or 
active sensing of terrestrial, planetary, and galactic environments. 

Major sub-elements include technology development in the areas of 
linear, infrared, and x-ray detectors, sis detectors, large silicon 
CCDs, synthetic aperture radar, laser heterodyne spectrometer, infrared 
and UV/visible LIDAR. Potential uses include science and applications 

missions, space platforms. Space Station, and commercial satellite 
applications . 


PROGRAM MANAGER: Dr. Martin M. Sokoloski 

NASA/OAST/RC 
Washington, DC 20546 
(202) 453-2864 
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PUSHBROOM RADIOMETRY 
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TECHNICAL CONTACT: John H. Goebel/Craig R. McCreight, ARC, (415) 694-6549 



INDIUM ANTIMONIDE (InSb) ARRAY DEVELOPMENT 

UNIVERSITY OF ROCHESTER — LAB AND TELESCOPE EVALUATION 
SANTA BARBARA RESEARCH CENTER — NO-COST LOAN OF 32 X 32 InSb CCD IR ARRAY 
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PORTABLE ADIABATIC DEMAGNETIZATION COOLER 
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PORTABLE ADIABATIC DEMAGNETIZATION COOLER 
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MULTIFUNCTION SYNTHETIC APERTURE RADAR ANTENNA TECHNOLOGY 
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TECHNICAL CONTACT: Kumar Krishen, JSC, (713) 483-5518 
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DETECTION OF WIND SHEAR BY AIRBORNE DOPPLER RADAR 
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AIRBORNE RADAR TECHNOLOGY FOR 
WIND SHEAR DETECTION 


ORIGINAL PAG' E'W 
OF POOR QUALSTY 




co 

LU 


o 



o 





-1 


—1 





< 


o 





o 


z 

X 

o 


X 

LU 

h- 


X 

H 

o 


LU 

H 

5 

LU 

z 

o 

D 

-J 

o 

LU 

X 

X 

CO 

X 

o 

X 

X 

< 


z 

H 

G 

G 

CO 

LU 


LU 

X 

o 

-1 

D 

_i 

o 

CO 

LU 

Z 

G 

O 

X 

1- 

< 

Z 

a 

z 

o 

X 

CO 

> 

H 

O 

LU 

2 

< 

cc 

X 

X 

LU 

X 

1 

0 

1 

CO 

1 

< 

< 

X 

“) 

CO 

o 

o 

• 




• 

• 

o 







cc 







a. 








x 

o 

h 

a 

LU 

H 

LU 

Q 

LU 

Z 

X 

o 

CD 

CC 

< 


LU 

o 

< 


cc 

LU 


a 

LU 

H 

< 

CC 


co 

D | 

” 5 

z Q 

U QC 

S < 

U LU 

r x 

d co 

rf Q 


LU 

O 

Si 

§! 

o < 


• • 


2 

LU 

—I 

CQ 

o 

CC 

a. 


Q 

X 

< 

N 

< 


X 

0 

< 

2 

< 

1 

X 

< 

LU 

X 

CO 

G 


S 


G 


X 

5 

a 

LU 

X 

o 

z 


z 

X 


i 


G 

LU 

o 


5 

a 

< 


• • 


181 



CRRES TEST CIRCUIT 
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TECHNICAL CONTACT: Martin Buehler, JPL, (818) 354-4368 



CMOS-BULK TEST CHIP FOR CRRES 
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